1 As pointed out by an anonymous reviewer, this procedure is similar to the procedures used in research on the socalled intradimensional-extradimensional shift effect (see George & Pearce, 1999) . In line with the FSAA framework, it has been argued that the learning rate in an operant condition paradigm is higher for stimulus dimensions that were relevant (as compared to irrelevant) for training discriminations during a preceding training phase (see Sutherland & Mackintosh, 1971) . Nevertheless, there is some experimental evidence that argues against the existence of this effect (e.g., Trobalon, Miguelez, McLaren, & Mackintosh, 2003) . For an extensive and critical discussion, see Kattner and Green (2016) .
Values used for the spatial frequency dimension were 4.25, 5.5, 10.5, and 11.75 cycles. Values used for the orientation dimension were 11. 25, 22.5, 67.5, and 78.75 degrees. For the AMP, 200 different Chinese pictographs were used as targets. All Chinese pictographs were presented in white and were 256 pixels wide and 256 pixels high.
An Affect 4.0 program (Spruyt, Clarysse, Vansteenwegen, Baeyens, & Hermans, 2010) Extinction of Likes and dislikes 8 controlled the presentation of the stimuli as well as the registration of the responses. The experiment was run on a Dell Optiplex GX520 computer. All stimuli were presented against the black background of a 19-inch computer monitor (100 Hz).
Procedure
For the acquisition phase, participants from each experimental condition (see extinction phase) were divided in two counterbalancing groups. The first group was encouraged to assign attention to the spatial frequency of CSs (i.e., frequency group). Participants in the second group were encouraged to selectively attend to the orientation of CSs (i.e., orientation group). To manipulate FSAA, we used the procedures developed by Spruyt et al. (2014) . More specifically, we asked participants to categorize the CSs in two arbitrary categories, i.e., "Category A" and "Category B". In the frequency group, participants were informed that assigning attention to "the number of lines" would help them discriminate between the two CS categories. In the orientation group, participants were informed that assigning attention to "the orientation of the lines" would be an efficient strategy to optimize their performance. The cutoff values for assigning a particular CS to either Category A or Category B were 8 cycles and 45 degrees, for the frequency and orientation group respectively.
For each participant separately, the computer program selected five positive and five negative USs from the complete list of available USs (random sampling without replacement).
In the frequency group, the presentation of a positive or negative US was contingent upon the spatial frequency of the CSs. In the orientation group, the occurrence of a positive or negative US was contingent upon the orientation of the CSs. Four CSs (e.g., spatial frequency below eight cycles) were paired with all the positive USs and four CSs (e.g., spatial frequency above eight cycles) were paired with all the negative USs, leading to 40 EC trials. As such, each CS category was paired 20 times with either a positive or a negative US. The assignment of a specific CS category to a specific US category was counterbalanced across participants.
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Each trial started with the presentation of a CS, which participants were asked to categorize as fast as possible. In case of an erroneous response, a 3000-ms error message (i.e., "FOUT!") appeared. In case of a correct response, the US was presented for 3000 ms. CSs were displayed until a classification response was registered and participants were asked to learn which CS belonged to which category by relying on the feedback. Participants were thus required to guess on the first trial but quickly learned to classify CSs correctly (overall error rate = 6.68 %, SD = 5.87 %). The inter-trial interval was drawn randomly from a uniform distribution between 1500 ms and 2500 ms. The same inter-trial interval was used throughout the rest of the study.
Following the acquisition phase, participants completed two rating phases in which each CS was presented once in a random order. First, participants were asked to provide valence ratings for all CSs using a 21-point rating scale ranging from -10 to + 10. Second, they were asked to indicate, for each picture separately, whether they thought it would be followed, at that particular moment in time, by a negative US (coded as -1), a positive US (coded as 1), or by neither of these (coded as 0). Finally, participants completed a series of 16 AMP trials, modeled after the recommendations of Payne et al. (2005) . Each trial started with a 500-ms presentation of a fixation cross. Next, 500 ms after the offset of the fixation cross, a CS was presented for 75 ms, followed by a blank screen for 125 ms, and the presentation of a Chinese pictograph for 100 ms. Following the Chinese pictograph, a black-and-white masking stimulus was presented until a response was registered. Participants were instructed to press the left key if they considered the Chinese pictograph to be less pleasant than average and the right key if they considered the Chinese pictograph to be more pleasant than average. The AMP was followed by an extinction phase in which each CS was presented alone for five times (i.e., 40 trials). Participants were divided in three conditions and were again asked to categorize the CSs. In the relevant condition, participants were asked to categorize CSs Extinction of Likes and dislikes 10 according to the same CS dimension as in the acquisition phase. Thus, the orientation group categorized CSs according to orientation whereas the spatial frequency group categorized CSs according to spatial frequency. In the irrelevant condition, participants were encouraged to focus attention to the perceptual dimension of CSs that was irrelevant during the acquisition phase. So, participants in the orientation group were now asked to categorize CSs according to spatial frequency whereas participants in the frequency group were now asked to categorize CSs according to orientation. In the evaluation condition, participants were asked to judge the evaluative meaning of CSs (i.e., positive vs. negative). Each CS was presented until a response was registered. During the extinction phase, participants did not receive any feedback concerning their performance.
Finally, participants were again asked to provide evaluative ratings and expectancy ratings of CSs, and to complete the AMP. .32, SD = .27), F(1, 90) = 57.62, p < .001, η² = .39. None of these effects was qualified by an interaction with counterbalancing group (i.e., attention to either orientation or spatial frequency during the acquisition phase), all F's < 3.14, nor did any of these EC effects differ between conditions, all F's < 1.64. For ten participants, at least two of the dependent measures (i.e., expectancy ratings, valence ratings, or AMP scores) did not reveal an acquisition effect in the Extinction of Likes and dislikes 11 expected direction (i.e., the perceived probability that CSs would be followed by a positive US should be higher for positive CSs as compared to negative CSs and positive CSs should be rated more positively than negative CSs). As it makes little sense to study extinction effects in the absence of a normal acquisition effect, the data of these eleven participants were excluded from all further analyses.
Results

Acquisition effects
Extinction effects
For each participant, a first difference score was calculated by subtracting the (mean) post-acquisition ratings on negative CS trials from the (mean) post-acquisition ratings on positive CS trials. A second difference score was calculated by subtracting the post-extinction ratings on negative CS trials from the post-extinction ratings on positive CS trials. Finally, an extinction effect was calculated by subtracting the second difference score from the first difference score. Extinction effects were calculated for each dependent measure and were subjected to a one-way ANOVA with condition (irrelevant vs. relevant vs. evaluative) as a between-subjects factor. Because we expected a gradual decrease in the magnitude of the extinction effect from the evaluative condition over the relevant condition to the irrelevant condition, the between-subject factor "condition" was treated as a linear factor. Expectancy ratings did not reveal a significant difference in the extinction effect between the three experimental conditions, F < 1. The valence ratings, however, revealed a clear effect of condition, F(1, 78) = 6.99, p < .01, η² = .08. Next, follow-up tests were performed in which, for each condition, the post-acquisition EC effect was compared with the post-extinction EC effect.
As predicted, a follow-up t-test showed a significant extinction effect in the irrelevant condition, t(27) = 2.28, p = .03, d = 0.43. As can be seen in Table 1 , the EC effect was smaller after the extinction phase than after the acquisition phase. In contrast, the EC effect was more or less unaffected by the extinction procedure in both the relevant condition, t(26) =1.62, p = 0.12, d = 0.31, and the evaluative condition, t < 1. In fact, as can be seen in Table 1 , the evaluative Extinction of Likes and dislikes 12 condition revealed a small increase in the EC effect from post-acquisition to post-extinction.
The AMP data 2 mimic these results, albeit the main effect of condition just missed conventional significance levels, F(1, 78) = 3.37, p = .07, η² = .04. Follow-up t-tests revealed that the extinction effect was far from significant in both the relevant condition and the evaluative condition, t's < 1. The extinction effect was also non-significant in the irrelevant condition, but numerically there was a trend in the anticipated direction, t(27) = 1.66, p = .11, d = 0.31 3 .
Discussion
The results of Experiment 1 are straightforward. Exposing participants to CS-only trials resulted in a reduction of the EC effect when participants attended to an irrelevant CS feature during the extinction phase of the experiment (i.e., irrelevant condition) but not when participants attended to stimulus valence (i.e., evaluative condition) or to a CS feature that was correlated with stimulus valence during the acquisition phase (i.e., relevant condition). Both the explicit and implicit valence measure revealed this data pattern. The results of Experiment 1 thus provide initial support for the hypothesis that extinction of EC effects is moderated by FSAA.
It must be noted, however, that the critical effect of condition just missed conventional significance levels for the AMP data (p = .07). For a number of reasons, we are inclined to attribute this null-finding to a Type-II error. First, AMP scores were numerically in perfect accordance with our expectations (see Table 1 ). Second, implicit measures are typically more noisy than explicit measures (e.g., Cunningham, Preacher, & Banaji, 2001 ). Accordingly, given that the number of AMP trials was limited to just 16 trials, it could be argued that we simply lacked sufficient power to capture a significant modulation of the extinction effect with the AMP. Note, however, that we deliberately opted for the use of a small number of AMP trials because the AMP requires participants to assign attention to the evaluative stimulus dimension.
The administration of the AMP might thus have interfered with the FSAA manipulation had we used a higher number of trials. Finally, we examined whether the extinction effects as measured by the AMP and the explicit valence measure were correlated across participants. Reassuringly, this correlation was reliable, r = .23, p < .05, adding further weight to the idea that the effects captured by the AMP were indeed meaningful.
In sum, the results of Experiment 1 are consistent with the hypothesis that FSAA is a key moderator of the extinction rate of the EC effect. The present data therefore complement and extend earlier studies showing FSAA effects in the context of EC. For example, Gast and Rothermund (2011) demonstrated that the EC effect is more likely to emerge if participants are encouraged to process evaluative stimulus information during the acquisition phase as compared to when they are encouraged to process non-evaluative stimulus information (see Olson, Kendrick, & Fazio, 2009 , for similar findings in the non-evaluative domain). Not only does FSAA impact the emergence of the EC effect, Spruyt et al. (2014) showed that FSAA can also impact the generalization of the EC effect. In their studies, EC effects were found to generalize to untrained, novel stimuli that were similar to the CSs in terms of a stimulus dimension that was selectively attended to during or prior to the evaluative conditioning phase.
For example, after an acquisition procedure in which (neutral) pictures of old men and young women (CSs) were paired with positive and negative USs, respectively, novel pictures of old women were also evaluated in a positive manner by participants who were encouraged to assign selective attention to the age dimension. In contrast, participants who received the exact same training regimen but were encouraged to assign attention to the gender dimension were inclined to evaluate novel pictures of old women as less favorable (for related findings, see Trobalon et
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Still, because a direct measurement of FSAA was not included in the design of Experiment 1, the argument that we manipulated FSAA is purely based on the fact that our experimental procedures produced the anticipated effects. One may thus argue that the findings of Experiment 1 are insufficient to conclude that our effects were causally driven by variations in FSAA. Accordingly, to further corroborate and extend the findings of Experiment 1, we conducted a replication study in which a direct measure of FSAA was administered at the very end of the experiment. More specifically, participants were presented with pairs of CSs and for each pair they were asked to judge the similarity of the two CSs. The INDSCAL algorithm, a multidimensional scaling approach that allows for the estimation of individual attention weights (Carroll & Chang, 1970; Carroll & Wish, 1974) , was then used to verify whether the FSAA manipulation had been successful. Overall, participants in the relevant and irrelevant condition were expected to assign selective attention to the relevant and irrelevant stimulus dimension, respectively. Participants in the evaluative condition were expected to assign selective attention to the dimension that was relevant during the acquisition phase because the acquired valence of the CSs and the relevant dimension were perfectly confounded. Finally, we expected to find a reliable extinction effect only in participants who were able to shift their attention from the relevant to the irrelevant stimulus dimension.
Experiment 2 Method Participants
Eighty-five female and eleven male Ghent University students with a mean age of 22.24 years (SD = 3.35 years) were paid €5 in exchange for their participation. Two participants made a large number of errors during the acquisition phase of the experiment (i.e., 37.5 % and 35.0
General Discussion
Whereas some researchers have argued that the EC effect is highly resistant to extinction, others have argued that the repeated presentation of a CS in the absence of a US does lead to a reduction of the EC effect. Based on the FSAA framework developed by Spruyt and colleagues (Everaert et al., 2013; Spruyt et al., 2007 Spruyt et al., , 2009 Spruyt et al., , 2012 Spruyt & Tibboel, 2015; Spruyt, 2014) , we hypothesized that the extinction rate of the EC effect is dependent upon the degree to which selective attention is assigned to the evaluative stimulus dimension during extinction. To test this hypothesis, we conducted two experiments in which participants were asked to focus their attention on different aspects of CSs during the extinction phase. Participants were either asked to assign selective attention to the evaluative tone of the CSs (i.e., evaluative condition), to a (perceptual) stimulus dimension that was related to stimulus valence (i.e., relevant condition), or to a (perceptual) stimulus dimension that was unrelated to stimulus valence (i.e., irrelevant condition). Both experiments were identical, except for the fact that, in Experiment 2, an attempt was made to include a direct measure of FSAA at the end of the extinction phase.
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In line with our expectations, the explicit valence ratings obtained in Experiment 1 revealed a reduction of the EC effect in the irrelevant condition, but not in evaluative condition or the relevant condition. The same pattern was observed for the AMP data, albeit the effect just missed conventional significance levels (p = .06). Experiment 2 corroborated and extended these findings in two ways. First, as in Experiment 1, the explicit valence ratings revealed a significant reduction of the EC effect in the irrelevant condition only. Second, the results obtained with the AMP suggested that the FSAA effect was moderated by the extent to which the CS were clear-cut instances of the experimental stimulus categories. The moderation of the extinction effect by FSAA was reliable for salient but not for non-salient stimuli.
Interestingly, our findings hint at the possibility that the impact of FSAA on the extinction rate of the EC effect might be two-fold. First, assigning selective attention to a stimulus dimension that is orthogonal to valence seems to promote a rapid decay of the EC effect.
Second, both in Experiment 1 (i.e., evaluative ratings) and Experiment 2 (i.e., AMP), a reliable increase (not a decrease) of the EC effect was observed in the evaluative condition. That is, repeated evaluation of a CS seems to result in a strengthening of its evaluative tone (see Lewicki et al., 1992) . Further research would be required, though, to substantiate the generality of this interesting finding.
Likewise, further research would be needed to shed light on the mechanism(s) underlying our effects. In fact, at least five different accounts can be given for the observation that the magnitude of the EC effect was affected by the nature of the classification task that was performed during the extinction phase of the experiment. As a first possibility, given that a clear-cut data pattern was obtained with the evaluative ratings but not with the AMP, one might simply argue that our results resulted from demand effects. For two reasons, however, this possibility seems unlikely. First, the anticipated pattern of results was present in the evaluative ratings but not in the US expectancy ratings. An explanation in terms of demand effects would Extinction of Likes and dislikes 24 predict the same pattern of results for both explicit measures as there is no obvious reason why participants would use their assumptions about the critical hypotheses to strategically bias their evaluative ratings but not their US expectancy ratings. Second, additional linear mixed effect analyses showed that the EC effect in Experiment 1 (but not in Experiment 2) researched significance even if the US expectancy ratings were not in line with the actual CS-US pairings during the acquisition phase (see Pleyers, Corneille, Luminet, & Yzerbyt, 2007) 4 . It must be noted, however, that the vast majority of the US expectancy ratings did correspond with the actual CS-US parings (i.e., 90 %), so these results should be interpreted with caution.
A second explanation of our findings implies that the association between a CS and its corresponding summary evaluation is subject to decay only if and to the extent that evaluative stimulus processing is hampered. Because the degree to which evaluative stimulus processing occurs is known to depend upon FSAA (see above) and assuming that decay of associations is promoted by events in which CSs are experienced without a concurrent emotional response, this account can readily explain why significant extinction emerged in the irrelevant condition only.
Third, it might be argued that occasion setting was responsible for the extinction effect observed in the irrelevant condition (see Rydell & Gawronski, 2009 ). According to this viewpoint, the requirement to assign attention to different stimulus properties during the acquisition and extinction phase of the experiment resulted in the formation of contextualized 4 To examine whether the EC effect was dependent upon (explicit) US expectancy, valence ratings were subjected to a linear mixed effects model. Fixed effects were CS type (positive vs. negative), US expectancy (in line with actual pairings vs. not in line with actual pairings), and the interaction between these factors. Participants and stimuli were defined as crossed random effects. The mixed-model F tests were computed using KenwardRoger's adjusted degrees of freedom (Kenward & Roger, 1997) . The analysis revealed a strong in interaction between CS and US expectancy both in Experiment 1, F(1, 1486.07) = 252.15, p < 0.001, and in Experiment 2, F(1,1526.02) = 102.43, p < 0.001. In Experiment 1, however, a significant EC effect emerged irrespective of whether the US expectancy ratings were in line with the actual CS-US pairings, F(1, 1197.26) = 785.32, p < 0.001, or were not in line with the actual CS-US pairings, F(1, 241.93) = 24.18, p < .001. In Experiment 2, a reliable EC effect was found only if the US expectancy ratings were in line with the actual CS-US pairings, F(1, 1297.57) = 1142.80, p < 0.001. representations of CSs. Accordingly, it might be hypothesized that the EC effect might have surfaced again had we tested participants under conditions that promoted selective attention for the stimulus dimension that was task-relevant during acquisition (i.e., ABA renewal). The results obtained with the FSAA measure suggest that this possibility is certainly a viable route for future studies.
A fourth account is based on exemplar-based models of categorization and memory (Hintzman, 1984; Smith & Zarate, 1992) . According to these models, when memory is probed with a target stimulus (e.g., a CS), memory traces of specific objects, persons, or experiences contribute to the overall memory response as a function of their similarity to the target stimulus.
The stronger the overlap between a target stimulus and a particular exemplar representation, the stronger the influence of that exemplar representation on the memory response. Crucially, FSAA is assumed to determine the weight of each stimulus dimension in the computation of the similarity between the target stimulus and the exemplar representations (Smith & Zarate, 1992) . One can thus expect a significant reduction of the EC effect for two reasons. First, because positive and negative CS categories were equivalent in terms of the stimulus dimension that was task-irrelevant during the acquisition phase, both positive and negative exemplars contributed to the overall memory response as soon as participants focused their attention on this stimulus dimension. Second, given that evaluative stimulus processing is reduced under conditions that promote selective attention for a neutral stimulus dimension, exemplar information stored during the extinction phase must have been relatively neutral in the irrelevant condition as compared to the relevant condition and the evaluative condition. In sum, the net memory response at the time of testing would thus be based on a mixture of neutral and non-neutral memory traces, thereby reducing the EC effect. In sum, while our findings suggest that the EC effect can be reduced by an extinction regimen that requires participants to assign attention to a stimulus dimension that is unrelated to stimulus valence, it remains an open question how this effect can be accounted for at the mental-process level. Nevertheless, our findings are important as EC procedures are increasingly used to modify likes and dislikes in applied settings (e.g., Houben, Schoenmakers, & Wiers, 2010). It seems particularly interesting, for example, to verify whether the outcome of exposure treatment programs is dependent upon the extent to which patients are encouraged to assign selective attention to nonevaluative stimulus information. It thus seems a viable approach to further scrutinize the underlying mechanisms and operating conditions of the extinction effect reported in the present paper. 
